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(54) GAS TURBINE PLANT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To start a plant without using a 
starter motor and attain compactness of the plant, in the gas 
turbine plant for a high temperature gas furnace or the like. 
SOLUTION: Low/high pressure gas turbines 2b, 2a and low/high 
pressure compressors 6a, 6b of different rotational speed are 
provided, the low pressure gas turbine 2b, low pressure 
compressor 6a and a generator 7 are coaxially arranged, also the 
high pressure gas turbine 2a and the high pressure compressor 6b 
are coaxially arranged. The high pressure gas turbine 2a and the 
high pressure compressor 6b are arranged between the low 
pressure gas turbine 2b and the low pressure compressor 6a, a 
shaft connecting the high pressure gas turbine 2a and the high 
pressure compressor 65 is formed in a hollow shaft 1 0, and a shaft 
9 connecting the low pressure gas turbine 2b, low pressure 
compressor 6a and the generator 7 is arranged to be inserted 
through the hollow shaft 1 0. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by tihe use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The gas turbine power plant characterized by connecting a high-pressure compressor with a 
high-pressure gas turbine with the same shaft while the working fluid which was equipped with the low 
pressure compressor and high-pressure compressor which compress the working fluid of the gas turbine 
which flows into the low voltage gas turbine, high-pressure gas turbine, and heating fiimace with which 
engine speeds differ, respectively, and came out of the high-pressure gas turbine connected the low 
voltage gas turbine, the low pressure compressor, and the generator with the same shaft in the gas 
turbine power plant which flows into a low voltage gas turbine, 

[Claim 2] The gas turbine power plant according to claim 1 which arranges a high-pressure gas turbine 
and a high-pressure compressor between a low voltage gas turbine and a low pressure compressor, uses 
as a hollow shaft the shaft which connects a high-pressure compressor with a high-pressure gas turbine, 
and is characterized by having pierced through said hollow shaft and arranging the shaft which connects 
a low voltage gas turbine, a low pressure compressor, and a generator. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the gas turbine power plant in the high temperature gas 

cooled reactor generation-of-electrical-energy system using atomic energy etc. 

[0002] 

[Description of the Prior Art] The gas turbine power plant for high temperature gas cooled reactors 
currently conventionally devised by drawing 2 is shown. This system heats the high-pressure helium 
which is a working fluid to an elevated temperature using the nuclear heat of a high temperature gas 
cooled reactor 1, expands the helium by the gas turbine, and is generated. 

[0003] The helium heated from the high temperature gas cooled reactor 1 goes into the drive gas turbine 
2 which drives a compressor, and subsequently flows into the power gas turbine 3, and the exhaust air 
goes to a regenerated heat exchanger 4. After being fiirther cooled by the precooler 5 and compressing 
the helium which lowered temperature by the regenerated heat exchanger 4 by the compressor 6, it 
returns to a high temperature gas cooled reactor 1 through a regenerated heat exchanger 4. 
[0004] In the case of a commercial plant, the power gas turbine 3 is connected to the generator 7, and the 
output of this turbine 3 is used for a generation of electrical energy. Moreover, although the drive gas 
turbine 2 which drives a compressor drives a compressor 6, he is trying to raise a compressor 6 to a 
certain amount of rotational frequency by the starting motor 8 connected to this compressor 6, since a 
compressor 6 cannot become independent at the time of starting of a gas turbine power plant. 
[0005] 

[Problem(s) to be Solved by the Invention] In the case of the gas turbine power plant for high 
temperature gas cooled reactors currently devised conventionally [ aforementioned ], it caimot become 
independent about a compressor but it is necessary to raise the rotational frequency of a compressor by 
the starting motor at the time of starting of a plant. Thus, installing a starting motor has the problem 
which complicates a system and leads to a cost rise. 

[0006] This invention tends to offer the gas turbine power plant which can solve the above trouble. 
[0007] 

[Means for Solving the Problem] 

(1) This invention is equipped with the low pressure compressor and high-pressure compressor which 
compress the working fluid of the gas turbine which flows into the low voltage gas turbine, high- 
pressure gas turbine, and heating furnace with which engine speeds differ, and it relates to the gas 
turbine power plant characterized by connecting a high-pressure compressor with a high-pressure gas 
turbine with the same shaft while the working fluid which came out of the high-pressure gas turbine 
connects a low voltage gas turbine, a low pressure compressor, and a generator with the same shaft in 
the gas turbine power plant which flows into a low voltage gas turbine. 

[0008] In this invention, by having connected the low voltage gas turbine, the low pressure compressor, 
and the generator with the same shaft, at the time of starting of a gas turbine power plant, a low pressure 
compressor is driven using a generator, and the pressure up in a system can be planned. 
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[0*009] the working fluid by which the pressure up was carried out is introduced into the heating furnace 
of a working fluid by this initial pressure up, and it heats by it — having — this heated working fluid — a 
high-pressure gas turbine — subsequently to a low voltage gas turbine it flows, and the output of both 
gas turbines is made to increase By the high-pressure compressor connected to the low pressure 
compressor connected to the low voltage gas turbine, and the high-pressure gas turbine by this, the 
pressure up of the working fluid is carried out, the pressure of the working fluid in a system increases, 
the output of a high-pressure gas turbine and a low voltage gas turbine increases further, and both gas 
turbines and low voltage, and a high-pressure compressor become independent, and are operated. 
Moreover, if it does in this way and the output by the side of a low voltage gas turbine comes to exceed 
the input by the side of a low pressure compressor, as for a generator, a generation of electrical energy 
will be started in response to the excess power of a low voltage gas turbine. 

[0010] (2) Moreover, in the gas turbine power plant of this invention of the above (1), this invention 
arranges a high-pressure gas turbine and a high-pressure compressor between a low voltage gas turbine 
and a low pressure compressor, uses as a hollow shaft the shaft which connects a high-pressure 
compressor with a high-pressure gas turbine, and is characterized by having pierced through said hollow 
shaft and arranging the shaft which connects a low voltage gas turbine, a low pressure compressor, and a 
generator. 

[001 1] This invention can attain party -ization of a plant by having adopted the above arrangement. 
[0012] 

[Embodiment of the Invention] Drawing 1 explains one gestalt of operation of this invention. The gestalt 
of this operation starts the gas turbine power plant by which the object for * * is carried out to the 
generation-of-electrical-energy system using a high temperature gas cooled reactor with the high 
temperature gas cooled reactor 1, the regenerated heat exchanger 4, and precooler 5 which are shovm in 
drawing 2 . 

[0013] 2a is a high-pressure gas turbine into which the high-pressure and hot helium as a working fluid 
which came out from the high temperature gas cooled reactor 1 is introduced, and after being introduced 
into low-pressure-turbine 2b and driving this low-pressure-turbine 2b, it is cooled by the regenerated 
heat exchanger 4, and the helium which drove high-pressure gas turbine 2a is cooled by ** with a 
precooler 5. 

[0014] The low-temperature helium from a precooler 5 retums to a high temperature gas cooled reactor 
1, after being introduced and compressed into low pressvire compressor 6a, carrying out heat exchange 
to the helium which was fiirther compressed by high-pressure compressor 6b, and came out of said low- 
pressure-turbine 2b by the regenerated heat exchanger 4 and being heated. 

[0015] Low voltage gas turbine 2b and low pressure compressor 6a and a generator 7 are connected by 
one shaft 9, high-pressure gas turbine 2a and high-pressure compressor 6b are arranged between low 
voltage gas turbine 2b and low pressure compressor 6a, and it connects with one hollow shaft 10, and 
high-pressure gas turbine 2a and high-pressure compressor 6b are arranged so that said shaft 9 may 
pierce through this hollow shaft 10. 

[0016] With the gestalt of this operation, at the time of the usual operation, a generator 7 drives and a 
generation of electrical energy is performed with low voltage gas turbine 2b driven with the helium 
which came out from the high temperature gas cooled reactor 1, and drove high-pressure gas turbine 2a 
as mentioned above. 

[0017] At the time of starting of a plant, it is made to operate as a motor which drives a generator 7 by 
the external power, and low voltage gas turbine 2b is driven. Low pressure compressor 6a is started, tiie 
initial pressure up of the helium is carried out, and this helivim by which the initial pressure up was 
carried out is introduced into a high temperature gas cooled reactor 1 by this, and is heated, this heated 
helium — high-pressure gas turbine 2a — subsequently to low voltage gas turbine 2b flow, the output of 
both gas turbine 2a and 2b is made to increase, and the rotational frequency of both gas turbine 2a, 2b, 
and low pressure compressor 6a and high-pressure compressor 6b rises. By both gas turbine 2a, and 
high-pressure compressor 6b and low pressure compressor 6a which are driven to 2b, the pressure up of 
the helium is carried out, the pressure of the helium in a system increases, and both gas turbine 2a, 2b 
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arid low voltage, and the high-pressure compressors 6a and 6b will become independent, and will be 
operated by this, respectively. 

[001 8] Moreover, if the outlet by the side of low voltage gas turbine 2b comes to exceed the input by the 
side of low pressure compressor 6a as mentioned above, as for a generator 7, a generation of electrical 
energy will be started in response to the excess power of low voltage gas turbine 2b. 
[0019] Thus, a gas turbine power plant can be started with the gestalt of this operation, without using a 
starting motor. 

[0020] Moreover, high-pressure gas turbine 2a and high-pressure compressor 6b are arranged between 
low voltage gas turbine 2b and low pressure compressor 6a, high-pressure gas turbine 2a and high- 
pressure compressor 6b are connected with one hollow shaft 10, and since the arrangement which the 
shaft 9 which connects low voltage gas turbine 2b and low pressure compressor 6a and a generator 7 for 
this hollow shaft 10 penetrates is adopted, a plant can be extremely used as a compact, 
[0021] 

[Effect of the Invention] As explained above, since this invention has the configuration indicated by 
claim 1, and it can aim at independence of a compressor at the time of starting of a gas turbine power 
plant, it becomes unnecessary [ a starting motor ]. 

[0022] Moreover, as indicated by claim 2, in addition to said effectiveness, miniaturization of a plant 
can be attained by taking the biaxial format which used the shaft which connects a high pressure turbine 
and a high-pressure compressor as the hollow shaft through which the shaft which connects a low 
pressure turbine, a low pressure compressor, and a generator pierces. 



[Translation done.] 
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